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(54) DATA CONVERSION SYSTEM 



(57) A data conversion system for converting dnta 
output from an Information processor into data In a dif- 
ferent format in real time while preventing image defects 
such as cropped frames or repeated frames in moving 
image data by synchronizing datatransfsr with converted 
data output One of first and second nodes on an 
IEEE 1 394 bus functions as a cycle master, and first data 
Is transferred from the first node to the second node In 
synchronism with a cycle Start packet outputted from the 



cycle master. Second data generated by converting the 
first data by the second node is outputted in synchronism 
with an external reference signal The system includes 
an external synchronizing signal receiver for receiving 
an external reference signal provided on at least one of 
the first and second nodes, and a synchronization ad- 
justment unltfor synchronizing the frequency of the cycle 
start packet output from the cycle master with the fre- 
quency of the reference signal received by the external 
synchronizing signal receiver 
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Description 
Technical Re Id 

[0001] The present invention rotates to a cola conver- 
sion system for real lime conversion of data output from 
an information processor Into data In a different format; 
more specifically, It relates to a data conversion system 
configured so that one of tiret and second nodes on an 
I EEE1 394 bus serves as cycle master, first data is trans - 
ferrod from the first node to the second node in synchro- 
nism with a cycle start packet output from the cycle mas- 
ter, and second data generated by conversion of the first 
data by the second node is output In synchronism with 
en external reference signal. 

Background Art 

[0002) Due to remarkabto Improvements in the data 
re cord] no capacity and processing speed of personal 
computers {PC), so-caned nonlinear editing for perform- 
ing video editing on a PC is becoming increasingly pop- 
ular. Forcaprurlng video materials to a PC and outputting 
edited video Images, dedicated hardware such as a video 
capture board* video editing board or the like is addition- 
ally inserted in an expansion slot, and data !a Input/output 
via such hardware. 

[0003] Even today, handling analog video and highl- 
and professional signals requires dedicated hardware. 
However, to handle Just data In the DV (digital video) 
format, which is widely used for consumer devices and 
low-ond professional use, ovon general Inexpensive 
hardware meeting the standards for a 13940HC! com- 
pliant IEEE 1394 Interface is sufficient for practical use 
[0004] This Is bocauso improvements In the CPU ca- 
pacity of PCs have allowed the practical execution of 
such processing as video editing without having to use 
dedicated hardware, and an 13940HCI compliant IEEE 
1394 interface is now supported as an interface for a 
typical video editing software for Input/output of data In 
OV formal 

[0005] A 13940HCJ compliant IEEE 1394 interface is 
frequently standard not only on desktop PCs but also on 
notebook PCs, enabling a single notebook PC to be used 
for everything from Jnputtlng/outputtlng to editing videos 
In DV format. 

[0006] If only video material in DV format is to bo han- 
dled, the process can be completed using a system as 
described above; however, there are many cases In 
which analog video Images and material In 3DI format 
for professional use need to be handled, and such cases 
require mutual conversion of formats. To perform mutual 
data conversion between vWeo materfalln DVformai and 
analog vWoo Images or video material In 601 format, an 
external unit type DV converter Is often concurrently 
used, such converter converting an Input analog video 
signal or SDI video signal to a DV format in real time and 
outputting the same as a DV signal* or conversely, con- 



verting a vWeo signal in DV format to on analog video 
signal or SDI video signal and outputting tho same. 
[0007] There are various DV converters, ranging from 
those for consumer use to those for professional use. 

5 Professional use DV converter© may require a function 
called external synchronization (genlock). With DV con- 
verters having nosuchoxtomal synchronfzatlonf unction, 
when a DV signal output from a PC via a 1 3940HCI com- 
pliant IEEE 1394 Interface is converted into an analog 

to video signal or SDI video signal, the converted analog 
video signal or SDI video signal is output at a timing in 
accordance with the frame frequency of the DV signal 
output from the PC 

[0OQ8] With DVconverters having an external synchro- 
nizatlon function, a reference signal that serves as a ref- 
erence for output timing is Input via a reference Input 
terminal When a DV video signal output from a PC 
1394DHCI compliant IEEE1394 Interface is converted 
Into an analog video signal or SDI video signal, tho con- 
so vorted signal, while being buffered, is synchronized with 
the reference signal end output. 

[0009] Date transmission between nodes connected 
on an I EE 61 394 bus is either in an asynchronous transfer 
mode or Isochronous transfer mode, and for video and 
audio transmission, Isochronous transfer mode is used. 
This Isochronous transfer mode Is also used whan a DV 
video signal is output via a PC 13940HCI compliant 
I EEE1394 interface. 

[0010] When a PC and OV converter exist on an 
oo IEEE1 394 bus as nodes, and a DV video signal is to be 
output to the DVconverter via a PC l 3940HCI compliant 
IEEE 1394 interface, one of the PC and DV converter 
serves as a node called a cycle master for managing the 
transfer cycle, and cycle start packets are output to the 
as IEEE 1304 bus et a constant frequency (I25p.s*c). 

[001 1 J The PC 1 3940HCI compliant I EEE1 394 Inter- 
face transmits avldeo signaUn DV format in an l EEE1394 
defined Isochronous transfer packet format each time a 
cycie start packet output from the cydo master Is detect* 
40 ed 

[0O12] Thus, the frame frequency of the DV video sfg> 
nal output from a PC 1394QHCI compliant IEEE1394 
Interface Is synchronized with the frequency of tho cycle 
start packet output from the cycle master The Interval of 

«5 1 25 usee between cycle start packets output from the cy- 
cle master is generated by frequency division at a sot 
ratio from a 24 S76M Hz clock source of tho node serving 
as cycle master. Because of differences In clock source 
for different pieces ol hardware, frequency varies There- 

so fore, because the frame frequency of a DV video signal 
output from a PC 13940HCI compliant IEEE1394 inter* 
face differs depending on the device, a frame frequency 
on average will not match the frame frequency of an ex- 
ternal reference signal Input Into a DV converter Ao a 

&> result, even when buffering is performed at the DV con- 
verter, mere are problems such as dropped frames in 
output analog signals or SDI signals In cases where the 
PC transfer speed la high, and rope ated frames in output 
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analog video signals or SDI video signals when the PC 
transfer speed is low. 

[0013] The timing of the dropped frames or repeated 
frames is difficult to predict, and notwithstanding precise 
editing in frame units using video editing software loaded 
on a PC, them is the dan gar that defects such as dropped 
frames or repeated frames may Irregularly occur In tha 
Images ultimately output 

[001 4] The present Invention provides a data conver- 
sion system configured so thai when data output from an 
information processor is convened into data In a different 
formal in real time, data transfer and converted data out' 
put are synchronized, thereby preventing the occurrence 
of defects in moving Image data such as dropped frames 
or repeated frames. 

Disclosure of the Invention 

[001 5] The data conversion system according to claim 
1 of the present invention is a data conversion system 
configured so that one of first and second nodes on an 

1 EEE 1 394 bus serves as cycle master, first data Is trans- 
tarred from tho first node to the second node In synchro- 
nism with a cycle start packet output from the cycle mas- 
ter> and second data generated by conversion of the first 
data by the second node fs synchronized with an external 
reference signal and output, and comprises an external 
synchronizing signal receiver for receiving an external 
reference signal provided on at least one of the first and 
second nodes; and a synchronization adjustment unit for 
synchronizing the cycle start packet frequency output 
tram the cycle masterwfth the frequency of the reference 
signals received by tho external synchronizing signal re- 
ceiver. 

[0O16J With this configuration, by synchronization of 
the cycle start packet frequency with the reference signal, 
the transfer rate of the data output from the first node can 
be matched to the output rate of the second data from 
the second node, thereby preventing the occurrence of 
dropped frames or repeated frames or the Ilka in the out- 
put second data. In particular, when a video signal In DV 
format Is converted Into a video signal In a different for- 
mat, the occurrenoe or any image defect cuch as dropped 
frames or repeated frame or the like can be pro vented. 
[0017] The data conversion system according to claim 

2 of tho present invention is the data conversion system 
according to claim 1 , wherein the first node te hardware 
comprising a 13940HCI compliant IEEE1394 interface 
for outputtlng a video signal In DV format as first data, 
end the second node is data conversion hardware for 
outputtlng an analog video signal or SDI video signal as 
second data 

[0016] With this configuration, the output of video sig- 
nals in DV format ie output et a frequency In synchronism 
with the reference signal, thereby preventing the occur- 
rence of image defects such as dropped frames or re- 
peated frames in an analog video signal or SDI video 
signal 



[0019] The data conversion system Recording to claim 

3 of the present Invention is the data conversion system 
according to either one of claim 1 or claim 2. wherein the 
second node has an external synchronizing signal re- 

5 oeiver and synchronizing adjuetmont unit, and serves as 
cycle master for data transfer 

[0020] With this configuration, the tiansfer rata of data 
output from the first node can be synchronized with a 
reference signal received by the second node 
1<> [0021 ] The data conversion system according to dalm 

4 of the present Invention la a data conversion system 
according to either one of claim 1 or claim 2. wherein the 
first node has a synchronization adjustment unit the sec- 
ond node has an external synchronizing signal receiver 

*s and synchronization adjustment unh, and the synchroni- 
zation adjustment unit of the node serving as cycle mas- 
ter synchronizes the cycle start packet frequency with a 
reference signal received by the external synchronizing 
signal receiver. 

^0 [0022] With this conflgu ration, whichever one of the 
first and second nodes serves as cycle master, data can 
be transferred in synchronism with tho reference eigne! 
received by the external synchronizing signal receiver, 
thereby preventing occurrence or defects In data output 
from tho second node. 

[0023] The data conversion system according to claim 

5 of the present invention is the data conversion system 
according to claim 4, wherein when the first node serves 
as cycle master, the synchronizing adjustment signal 

30 generated in accordance with the reference signal re- 
ceived by the external synchronizing signal receiver of 
the second node is transmitted from the second node to 
the first nod© by asynchronous manslerof the lEEfr 1394 
interface 

3? [0024] With this configu ration, because a synchroniz- 
ing adjustment signal generated in accordance with the 
reference signal received by the external synchronizing 
signal receiver is transmitted using the IEEE1394 bus, 
even when the first node serves as cyde master, a syn- 

40 chronizing adjustment signal can be transmitted without 
Increasing wiring 

[0025] The deta conversion eyetem according to olelm 

6 of the present Invention is a data conversion system 
according to claim 4. comprising a dedicated synchroni- 
es zatlon signal line for transmitting, from the ascend node 

to the first node, the synch ronjzing adjustment signal 
generated in accordance with the reference signal re- 
ceived by the external synchronizing signal receiver of 
the second node, the transmission performed In sltua- 

50 tions tn which the first node serves as cycle master. 
[0026] With this configuration, even when the external 
synchronizing reference signal is input in me second 
node and the first node serves as cycle master, the data 
transfer rate of tho fi ret node ca n bo reliably synch ronlzed 

ss with the reference signal. 

[0OZ7] The data conversion system according to delm 

7 of the present Invention is tho data conversion system 
according to either one of claim 1 or data 2, wherein the 
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first node has en external synchronizing sigmi) recover 
and synchronization adjustment unit, andeorves as cycle 
master for data transfer. 

[0028] With this configuration, because the frame fre- 
quency of data output from the first node ie already fully 
externally synchronized, the second node only needs to 
perform conversion, enabling external synch rontaatlon 
so that the system overall does not have drop frame or 
repeated trams, even when the second mode is a DV 
converter with no external synchronization function 

Brief Description of the Drawings 

[0029] 

FIG. 1 Is a simplified block diagram of the first em- 
bodiment; 

FIG. 2 is a simplified block diagram of the second 
embodiment; and 

FIG. 3 is a simplified block diagram of tho third em- 
bodiment. 

Beet Mode to Carry Out the Invention 

[0030] In the present invention, a situation will be con- 
sidered in which hardware (a PC) comprfafrjg a 
13940HCI compliant IEEE1394 interface, and conver- 
sion hardware (*DV converter") f°r convening a dv video 
signal output from tho PC Into an analog signal or SDJ 
video signal and outputtingtho same, are connected as 
nodes on an IEEE 1394 bus The video signal In DV for- 
mat output from the PC 1 3B4OH0I compliant IEEE 1 394 
Interface le transferred In an Isochronous transfer mode 
to the DV converter thai serves as a second node. 
[0031 ] The isochronous transfer mode is managed by 
a node called a cycle master on the IEEE 1394 bus, and 
in accordance with tho cycle start packet that the cycle 
master outputs every 125|HS9C, a video signal in DV for- 
mat is output from the PC 1304OHC) compliant 
IEEE13&4 Interface. 

[0092] Because tho Interval between cycle start pack- 
ets ts determined by frequency division st a set ratio from 
a 24 57BMHz dock source of tho cycle master, and does 
not match the Interval between reference signals Input 
in an external synchronizing circuit, when an analog vid- 
eo signal or 3DI video signal converted by the DV con- 
vener Is output, defects arise such as dropped frames or 
repeated frames even If buffering Is performed, there- 
fore. In the present invention, feedback control of the 
clock source frequency of the cycle master is carried out 
using the reference signal, causing the Interval between 
cycle start packets output from the cycle master to be 
longer or shorter than I25ttsec, and thereby dynamically 
changing the transfer rate of the IEEE 1304, so that the 
average framo frequency of the video signal In DV format 
outputfromthe 13940HCI compliant IEEE 1394 Interface 
matches the frequency of the external synchronizing ref- 
erence signal 



[0033] Hereinafter, the present invention wfll bo ox- 
plained with specific embodiments. 

First Embodiment 

6 

[0034] The first embodiment of the present invention 
will be explained with reference to FIG. 1 
[0035] In FIG 1, a PC 10 as 1304OHCI compliant 
IEEE1394 hardware, and a DV converter 20 for convert- 
fa i ng a video signal in DV format Into an analog video signal 
or 3D! vidao signal, are connected by an i EEE1 394cable 
30. 

[0036] The PC 10 comprises a DV data processing 
unit 1 1 containing a hard disk or other recording medium 
for storing moving image data In DV format, an IEEE 1394 
circuit 12 for Inputting/outputting data in an IE E El 304- 
defined packet format and a clock source 1 3 constituted 
by a crystal oscillator or the like The PC 10 contains a 
CPU, ROM, RAM, and other Interfaces, but these tunc- 

& tlonal parts are omitted In the drawing. The environment 
of ths PC 10 allows for execution of a video editing soft- 
ware for editing at least data In DV format, and output 
can be made via the DV data processing unit 11 and 
IEEE1394 circuit 12. 

55 [0037] The DV converter 20 comprises an IEEE1S94 
circuit 21 for receiving a vidao signal In DV formattrana- 
f erred via the IEEE1394 cable 30, a data conversion cir- 
cuit 23 for converting the transferred video signal in DV 
format Into an analog video aigneJ or SD) video signal, a 

so frame buffer 24 for temporally buffering the converted 
video signal, an external synchronizing circuit 25 for re- 
ceiving an external reference signal, and a clock oscilla- 
tor circuit VCXO (Voltage Controlled Crystal Oscillator) 
22 subject to voltage feedback control by the external 

35 synchronising circuit 25. This DV converter 20 also con- 
tains a CPU, ROM, RAM, and various Interfaces, which 
are omitted Jn the drawing. 

[0038] In the first embodiment thus configured, the 
IEEE 1394 node constituted by tho DV converter 20 
4o serves as a cycle master The IEEE1 394 circuit 21 of the 
DV converter 20 serving as the cycle master outputs a 
cycle start packet each 125u.eec to the I EE El 394 bus, 
and tho ofook oscillator circuit for determining Intervals 
between cyde start packets Is controlled by the external 
synchronizing circuit 26. 

[0039] The external synchronizing circuit 25 performs 
feedback control of VCXO 22 voltage to control VCXO 
22 oscillation frequency so aa to maintain a constant tim- 
ing differential between the input reference signal and 

so output analog video signal or SQI video signal Wfththis 
configuration, tho cycle start packet output Interval gen- 
erated by frequency division at a set rata of the VCXO 
22 dock changes, and the transfer rate from the 
1304OHCI compliant IEEE 1394 PC 10 determined by 

« the cycle start packet interval is synchronized with the 
reference signal 

[0040] With this configuration, trie DV converter 20 re- 
ceives transfer of a DV video signal from the PC 10 
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13940HCI compliant lEEEi 394 interface and complete- 
ly synchronizes the data-con verted analog video signal 
or SDI vlooo signal with the reference signal and outputs 
the same In a state with no defects such as dropped 
frames or repeated frame© 

[0041] With the first embodiment, a standard product 
can be used as the IEEE l 394 hardware PC 10 

Second Embodiment 

[0042] Thare are cases where It is nor specified wheth- 
er or not the IEEE1394 circuit In a PC connected to an 
IEEE1394DU8 or the IEEE1394 circuit fn a DV converter 
connected to th 9 1 E EE 1 394 Is to se rve as a cycle master 
When the DV converter does notserva as a cycle master, 
the PC IEEE1 394 node serves as cycle master, and thus 
the PC clock oscillation frequency needs to be controlled 
so as to be synchronized with the reference signal. An 
explanation will be given wfth reference to FIG , 2 of such 
a case as a second embodiment of the present invention . 
[0043J in FIG 2, the PC 10 serving as 13940MCI com- 
pliant 1EEE1394 hardware and the DV converter 20 for 
converting a video signal in DV format into an analog 
video signal or SDI video signal are connected by the 
IEEE1394 cable 30. 

[0044] The PC 10 comprises tha DV data processing 
unit 1 1 containing a hard disk or other recording medium 
for storing moving image data In DV format, the 
IEEE1394 circuit 12 for inputting/outputting data in an 
lEEE-deflned format, and trie VCXO 14 subject to oscil- 
lation frequency control by voltage feedback. As with tne 
above, the PC 10 contains a CPU, ROM, RAM, and other 
interfaces, but these functional parts are omitted in the 
drawing . Further, the PC 1 0 envfrortment allows execu- 
tion of a video editing software for editing at toast data in 
DV format, and output is made via the DV data processing 
unit 11 and IEEE 1394 circuit 1 2. 

[0045] The DV converter20 comprises the IEEE1394 
circuit 21 for receiving a video signal in DV format trans- 
ferred via the IEEE1394 cable 30, the data conversion 
circuit 23 for converting the transferred video signal in 
DV format into a vtdeo signal in en analog format or a 
video signal In an SDI format, the frame buffer 24 for 
temporally buffering the converted video signal, the ex- 
ternal synchronizing circuit 25 for receiving tha external 
reference signal, and the clock oscillator circuit VCXO 
22 subject to voltage feedback control by the external 
synchronizing circuit 26 This DV converter 20 also com- 
prises a CPU, ROM, RAM, and various Interfaces, but 
these functional parts are omitted in the drawing. 
[0046] With the second embodiment thus configured, 
when the 1EEE1394 node thai is the DV converter 20 
serves as cycle master, as in the first embodiment, the 
external synchronizing cireuK 25 performs feedback con- 
trol of VCXO 22 voltage to control VCXO 22 oscillation 
frequency so as to maintain a constant timing cflfferemlai 
between the input reference signal and output analog 
video olgnai or SDI video signal. With fhlo configuration. 



the cycle start packet output interval generated by fre- 
quency division of the VCXO 22 dock at a set rate chang- 
es, and the transfer rate from the i3twOHCI compliant 
IEEE 1394 PC 10 determined by the cycle start packet 

s interval Is synchronized with the reference signal . 
[0047] Further, whan the IEEE1394 node that Is the 
PC 10 serves as cycle master, the reference signal re- 
celved by the external synchronizing circuit 25 of the DV 
converter is transmitted to the PC 1 0 via the IEEE 1394 

10 cable 30. and feedback control of the VCXO 14 in the 
PC 10 is performed so as to maintain a constant timing 
differential between the reference signal and cycle start 
packet. The reference signal can be transferred from the 
DV converter 20 to the PC 1 0 in an asynchronous transfer 

15 mode, and In such a case, the PC 10 requires an afgo- 
rUhm or the like for Interpreting commands transmitted 
to the PC 1 0 by an AV/C protocol . With this config uratlon. 
the output Interval between cycle start packets created 
by frequency division at a eat rate of the VCXO 1 4 clock 

zo changes, and the transfer rate from the 1 3940HCI com- 
pliant IEEE1394 PC 10 determined by the cycle start 
packet interval is also synchronized with the reference 
signal. 

[0048] Thus, with the second embodiment, whether 
&> the PC 1 0 or DV converter 20 serves as cycle mester. a 
data-converted analog video signal or SDJ video signal 
is tufiy synchronized with the reference signal and output, 
in a state with no defects such as drop frame or repeated 
frame. Modification 
30 [0049] In an alternative configuration, there Is provided 
a separate dedicated control signal Una 31 for transmit* 
ting to the PC 1 0 a synchronizing adjustment signal cre- 
ated in accordance with the reference signal input in the 
external synchronizing circuit 26 of the DV convertor 20. 
is In this case, the synchronizing adjustment signal created 
in accordance with the reference signal is reliably trans- 
mitted by the dedicated control signal line 31 , and the 
V0XO14 In the PC 1 0 Is subject to feedback control 

<to Third Embodiment 

[0050] In an elternative configuration, a reference sig* 
nal for external synchronization le Input in a PC, and the 
transfer frequency from the PC to the DV converter fe 

& controlled so as to be synchronized with this reference 
signal. An explanation will be given with reference to FIG 
3 of such a case as a third embodiment.. 
[0051 ] In FIG. 3, the PC 10 serving as 1 3940HCI com- 
pliant IEEE 1394 hardware and the DV converter 20 for 
converting a video signal Jn DV fomnat Into on analog 
video signal or SDI video signal are connected by the 
IEEEl384cabie30 •• ■ 

[0052] The PC 1 0 comprises the DV data processing 
unit 1 1 containing a hard disk or other recording medium 

fib for storing moving Image data in DV format, the 
JEEE1384 circuit 12 for Inputting/outputting data In an 
IEEEl394-defined packet format, the VCXO 14 subject 
to oscillation frequency control by voltage feedback, and 
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an external synchronizing circuit 1 6 for receiving an ex- 
ternal reference signal As with the above, the PC 10 
contains a CPU, ROM, RAM, and other Interfaces, but 
these functional parts ere omitted In the drawing Further, 
the PC 1 0 environment allows execution of video editing 
software for editing at least data In DV format, and output 
te performed via the DV data processing unit 1 1 and IEEE 
1394 circuit 12. 

[0OS3J The DV converter 20 comprises the IEEE1394 
circuit 21 tor receiving a video signal in DV format trans- 
ferred via the IEEE1394 cable 30, the data convention 
circuit 23 for converting the transferred video elgnal In 
DVformat Into an analog video signal orSDI vkieo signal, 
and a clock source 20 constituted by a crystal oscillator 
or the like. This DV converter also comprises a CPU, 
ROM, RAM, and various Interfaces, but these functional 
parts are omitted In the drawing 
[0054] With the third embodiment thus configured, In 
accordance with a reference signal received by the ex- 
ternal synchronizing circuit 16 of the PC 10, the VCXO 
14 in the PC 10 is subject to feedback control so as to 
maintain a constant timing differential betweon the ref- 
erence signal and cycle start packet. As a result, the out- 
put interval between eyeje start packets created by fre- 
quency division at a set rate of the VCX0 1 4 clock chang- 
es, and the transfer rate from the 1 3940HCI compliant 
IEEE1394 PC 10 determined by the cycle start packet 
Interval Is synchronized with the reference signal. In this 
case, the IEEE13&4 node that te the PC 10 neode to 
serve as a cycle master. 

[0055] Thus, with the third embodiment, a date*con- 
verted analog video signal or SOI video signal is fully 
synchronized with the reference signal and output in a 
state with no defects such as dropped frames or repeated 
frames. 

[0056] With the third embodiment, standard hardware 
can sorve as mo DV converter 20 without mocfiflcstlon. 
\pQ57) Thus, with the present invention, the frame fre- 
quency of data output In synchronism with a reference 
signal for external synchronization, and. of data output 
viatha 13940HCI compliant IEEE 1394 Interface can be 
synchronized, preventing data defects caused by differ- 
ence in frame frequencies such as dropped frames or 
repeated frames. 

Industrial Applicability 

[OOfiBJ With tha present Invention, when a video signal 
in DV format is output from a PC and converted into an 
analog video signal or SDI vidoo signal, the IEEE 1394 
transfer raie and output frame rate are synchronized, pre- 
venting the occurrence of image defectesuch as dropped 
frames or repeated frames. The data formats for conver- 
sion ere not limited to thoee described In tho ombodl- 
ments, and application is possible to mutual conversion 
between video signals in such formats as analog video 
signal, SDI video signal, DV video signal, MPEG1, 
MPEG2, MPEG4, and others Further, application of the 
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present Invention Is not limited to moving image data, 
and application to audio data Is also possible. 



5 Claims 

1 . A data conversion system wherein one of first and 
second nodes on an I EEE1394 bus serves as acyclo 
master, first data Is transferred from the first node to 
10 the second node in synchronism with a cycle start 
packet output from tho cycle master, end second da- 
ta generated by conversion of the first data In the 
second node is synchronized with an external refer- 
ence signal and output, comprising: 

an external synchronizing signal receiver for re- 
ceiving an external reference signal provided on 
at least one of tho first and second nodes; and 
a synchronization adjustment unit for synchro- 
^0 nlzlng the frequency of the cycle start packet 

output from the cyde master with the frequency 
of the reference signal received by the external 
synchronizing signal receiver 

*s 2. The data conversion system according to claim i, 
wherein the first nodo is hardware comprising a 
1 3940HCI compliant 1EEE1394 Interface for output- 
ting a video signal In DV format as first data, and the 
second node is data conversion hardware for out- 
no putting an analog video signal or SDI video signal 
as second data. 

3- The data conversion system according to either one 
of claim 1 or claim 2, wherein the second node com- 
ss priseatho external synchronizing signal rccerverond 
synchronization adjustment unit, and serves as cycle 
master for data transfer. 

4. The data conversion system according to either one 
40 of claim 1 or claim 2, wherein the first node comprises 
the synchronization adjustment unit, the second 
node comprises the external synchronizing signal re- 
ceiver and synchronization adjustment unit, and the 
cycJo start packet frequency is synchronized with the 
<tf frequency of the reference elgnal received by the 
external synchronizing signal receiver by means of 
the synchronization adjustment unit of the node that 
serves as cycle master. 

to 5 r Tho data conversion system according to claim 4, 
wherein when the first node serves as cycle master, 
the reference- signal received by the external syn- 
chronizing signal receiver of the second node Is 
transmitted from the second node to the first node 

55 by asynchronous transfer of the IEEE1394 interface 

6. The data conversion system according (o claim 4, 
comprising a dedicated synchronization signal line 
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for transmitting the reference signal received by the 
external synchronizing signal receiver of the second 
node from the second node to the first nodo when 
the first node serves as cycle master. 

s 

7. The data conversion system according to either one 
of claim 1 orcfatm 2, wherein the first nodo comprises 
the external synchronizing signal receiver and syn- 
chronization adjustment unit, and serves as cycle 
master for data transfer to 
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